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GOLDENSEAL UNDER CULTIVATION. 
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I'hyNiuliifjint, Urug-PUmt (nid I'oisomous-I'Jont I nvostigntUmft, 

DESCRIPTION OF THE GOLDENSEAL PLANT. 

Goldenseal, known botanieally as IlydraattH canadensis^ is a peren- 
nial, with a short, yellow rootstock prominently marked with seal- 
like depressions caiisetl by the falling away of the annual stems. A 
great many popular niunes h»ve been given the pl-twit in the p»®t, hut 
goldsjiseal and hydrastis are now most eommonly used.* 

The stems of goldenseal grow to a foot oi- more in height and bear 
two (or rtvrely three) large, slightly hairy, five-parted leaves. The 
stems are pnri^lish and hairy above ground, but below the soil sur- 
face they are yellow, like the I'oots. 

In early May, before the leaves are fully developed, a single, small, 
greenish white flower a[)pears on a short braneh, or rather on the 
continuation of the stem above the upper leaf. This flower develops 
into a berrylike fruiting head, bright red in color when fully ripe 
and much resembling a large raspberry. Each fruit may «ontain 
10 to 30 liJftck seeds, somewhat smaller thaji huckwli«ft.t gl'ains. Se*""- 
cral stems are commonly sent n]i by the .stronger i-ootstocks, but as 
a rule only one flower head is developed. In old clumps, as well as 
on young and weak plants, there are many stems which bear a single 
leaf but no flower. Tho stems and leaves usually die down soon 
after the fruit ripens, but in moist soaKous favoi-able to late growth 
they may persist until frost. Winter buds, generally two in number, 
form near the base of each stem. These buds perpetuate tlie growth 
next season, but as a rule only (me bud starts in the spring, the others 
acting »s a i'e«servc in cas« of aocident. 

The fresh rootstock is rarely over 2 inches in length and is about 
three- fourths of an inch in thickness, giving forth at the sides a 
profusion of fibrous yellow roots a foot or more in length (fig. 1). 
It contains a considerable quantity of yellow juice, rather rank in 
odor, which was formerly used as a tlye. When dried, the rootstock 
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shrinks to about one-fourth of an inch in diameter, becoming hard, 
knotty, and -wrinkled. The dried rootlets arc \'ei*y brittle and break 
away from the rootstock unless carefully handled. This '* fiber." 
as it is comnittrcially tej-mcd, has equal medicinal value -with the root- 
stock, but realizes only aboiit half tht price when separated from it. 

HABITAT AND RANGE. 
Goldenscftl is native to open woodlands where there is ample 
shade, good natural drainage, and an abundance of leaf mold. Its 

range is from southern Xew Vork 
and Ontario west to ;>rinnesota and 
south to ■ Georgia and Kentucky, 
ascending to higher nltitndes as its 
southern limits are approached. 
The most abimdnnt centers oi dis- 
tribution arc in Ohio, Indiana, - 
West Virginia, and Kentiicky. 

In its natural situations golden- 
seal often grows in dense patchcH 
of considerable area, spreading 
throngh the loose mold by means 
of root bnds which form irregu- 
larly on the long fibrous roots that 
penetrate the soil in all directions, 
the growth following chiefly the 
lines of least resistance, as, for ax- 
Miipla^ along the sides of decny®d 
fallen trees or in the spaces be- 
tween loose rocks (fig. 2) . The 
rootstocks, too, decay with age and 
break wp into sevei'al growing 
points, which cventnally form in- 
dependent plants. 

C0*#MKRC1AT^ HISTORY. 

Goldtaisei^ w«s conmionly iw*e*-l 
by th* Indians and ^arly settlers 
of <♦« wiern N<>rth America as a rem- 
edy for Aoi'c mouth snd inflamed 
tonic in stomach and liver troubles, but 
there was little commercial demand for the root until about 18G0. 
Since that time its use has become world-wide, though by far the 
greater quantity of the ci*nd(4 drug;*, both wild nud cultivated, is con- 
sumed in this country. 

I"^ntil about the year 1S80 the prices paid f<n* crude goldenseal 
rarely ranged over 8 to 12 cents n pound, those prices, as a matter of 
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coiirye. being bayed <ni the iictiinl cost of rollceting niul curing f be 
niiiteritil in tbe localities where it most abounded. In ISJiO, however, 
the approaching scarcity of the i-oot wns miinifested by rising prices, 
and at the elose of the next deeade the cost had fuh'ttuoed to an iiver- 
t*f 58 cents a pound. Early in 1904 the price pas^ad the dollar 
Jtijkrk, the year closing with wholesale quotations varjnng from $1.35 
to $lt50. 

It is conim(aily thought that the wild voot is now so neai" extevnii- 
luition throughout the greater ptirt of its range that it ean never 
again prove an important fjictor in the uiai'ket. Xatural repvodnctioii 
is .slow, even under the most favorable eonditionr, and the plants are 




singularly ^«f«is«il»)^ aga4B#fc the wici'^m^iiHent aior» vigorou.s 

■\-eg^i.tian wlid«ii iuva,des ft)rest htnds that are disatiirbtid by clearing 
and pasturage. 

"With the cxaeption of slightly retrograde nuctuatious in 191*2. 
whirh wei-e apparently the direct result of ovei'colleetion, there has 
l)een a stearly advance in the pi'ice of the di'icd root, both wild and 
cultivated. The prices paid to growers and collectors of goldenseal 
for the last three years have ranged from $3 to $4.'J.~) a pound, and 
these prices are thought to affoi"d a fair l)a.sis of profit in goldenseal 
tsiiltm-O:, eveii after t«king into cjtJiisidoi'ation the rather exacting 
I'equirciuMits of thtf plant ruifl its relatively slow progress t<jward 
commercial maturity. 
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^mNTITY OF ROOT CONSUMED. 

Reliable st«tii^tic« ot goldenseal pi*odn«tion are not available, but 
the best-informed drug tmdwi's ostimato the quantity eonsiimed at 
200,000 to 300,000 pounds annuiilly, about one-tenth of which Is 
exported. 

Because of its Increased eost and j^robiiblc competition with new 
remedies, goldenseal xuay not advance in favor as rapidly in the 
futrire as it has in the recent past, but it can be i-cg:irded as u natural 
drug of proved v«lue quite sure to hold its own place. 

PRODUCTION OF GOLDENSEAL. 

In commerce and iu culture goldenseal is closely associated with 
native ginseng, as both grow in essentially similar locations and 
have long been collected by the same drug-root hunters. When, 
therefore, the cultivation of goldenseal began, about 10 years ago, it 
was naturally taken up by the ginseng growers, who, because of 
several years' experience in growing ginseng, were well informed 
concefning the needs of woodland plants. AVhile the cultural re- 
quirements of goldenseal are very similar to those of ginseng, golden- 
seal appears on the whole to be the less difficult plant to grow. The 
seeds, when properly treated, grow the following season. The i-oots 
are rarely injured by mice, which occasion considerable local losses 
to ginseng growers, and the plant, us a whole, appears to be far less 
subject to disease. Compared with ordinary garden crops, however, 
goldenseal is not an easy plant to grow, but requires special care and 
suitable conditions at all stages of its development. 

PREPARATIOPJ OF THE SOIL. 

The soil in which goldenseal is gi'own should be well fertilized, 
and pi-eferably by the use of decaying vegetable matter, sneh as woods 
soil and rotting forestt leaves, which should be well worked in to a 
depth of 10 inches or more, llaw hone meal and cottonseed meal are 
favorable in their action and have also the great advantage of not 
introducing weed seeds. Both may bo applied at the rate of 
half a pound to each square yard of bed surface, or something over 
1 ton to the acre. The best means of supplying the indispensable 
idemant, potash, afi^^^tft-rs to -Iw in the form of the sulphate, using 2 
onuces to tho square yard, or 600 pounds per acre. Acid phosphate, 
or dissolved rock, and the various commercial fertilizer mixtures con- 
taining it do not appear to suit goldenseal, nor do wood iislies, prob- 
ably on account of the neutralizing effect of their lime content. 
These fertilizers— leaf mold, bone meal, cottonseed meal, and sul- 
phate of potash — when possible should be well mixed with the soil 
two weeks or more befoi-e setting the i^lants. If needed, smaller quan- 
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titles may be applied subsequently as top-?lresamp;.s uiid lightly 
worked in. 

Thoroughly rotted Kttvblc manure applied in early sprinf^ as a 
mnloh or incorporated into the soil before planting greatly stimulates 
growth, but sometimes it appeai-s to favor the deca^' of the erowns 
and frequently introduces troublesome weeds. For these reasons it 
is little use<I by the more experjenued growm-s. 

T-f the soil is of close taxture, Itwif niold should be used with great 
libwality, » covering 4 inches deep, with an additional inch or two of 
sand, being not too much to incorporate whf*n preparing the beds. 

For seed-bed purposes suflieieut sand and leaf mold should be used 
to prevent baking after heavy rains, but it is best to omit all other 
fertilizing material. Seed beds need not be workeil deeper than <> 
inches, as it is not desirable to have them settle to any great extent. 

Plant beds should be formed snilicicntly high in the center to shed 
rain, but it is jwrhaj^s not well to make them extremely convex for 
the purpos-e of gaining greater phmting s'urface, as the steep slopes 
dry out too rapidly. l*l«nts nu»y be set 6 to 8 inched apart each way, 
covering the rootstoaks ahout 2 inches deep. Seedlings and root 
outtini^ umy IhI »^ 8 inohtifc; Sipfli-t «t first and affortled greater sjjftce 
when next tran^jdanted. 

PROPAGATION. 

Goldenseal is jirojiagated by means of seeds, by division of the 
rootstoeks at the dormant period, and by buds or young jdants formed 
from the stronger fibrous roots. Of the three methods, division of 
the rootstock is perhaps the one most frequently used, as two or more 
buds usually' form near the scar left by the stem when the top deeays 
a;Ctra* the summer's growth, and it is only noeessfiry to ewt ajieii't the 
rootstock, taking cai*e that n few good roots are sQcurqpd with &ach 
bnd or growing point. Hie portions of the rootstoeks with the ac- 
companying rootlets whieh do not possess buds, or " eyoe,""' may bo 
dried for market. It is the usual practice when digging beds of 
cidtivated goldenseal or when handling the fresh wild root to use for 
replanting all buds that can be spared from the drying stock. From 
rootstoeks of marketable age an inerease of 200 to llOO per eent of 
propagating material may thus usually be had and a fair siirjdus of 
root left for drying. AVhen used for purposes of jjropagation only, 
the beds may be dug over each year and the rootstoeks divided, thus 
obtaining under favorable con<litions iin ino^vi^ttse of about 100 per 
cent. 

itooT-nun rnoPAOATioN. 

The buds and plants which form on the stronger fibrous roots are 
very irregidarly distributed and occur from 2 inches to a foot from 
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the roofestock. JfatiiraUy they are most abundant on the roots of 
plants which have not been disturbefl for several years mid which 
in time form the matted g;ro\vths that are found in undisturljed wild 
colonies and in old beds under cultivation. These plants are usually 
quite smiiU, but may be half an inch or more in height. The larger 
ones may be planted with the main crop, >vhilo the smaller ones arc 
best, set under shade, about 3 inches apart. They may be placed in 
boxes or in beds of prepared light soil with a good proportion of 
leaf mold, where they may b© jUIowod to grow imtil large enough to 
transplant to the reguW beds. The plants should be dibbled in, 
with tlie growing point an inch or so balow tlia sui-face. Under ordi- 
nary conditions the yield from root huds should add from fiO to 75 
per cent of the annual increase. These buds are often quite oliscure 
in form, but practically any healthy thickening (m a goldenseal r(»ot 
may he expected to produce a i>lant if given u fair chance. 

PIKiPAOATION liV SEEl>. 

The earlier goldensval growei-s did not greatly favor propagation 
by seeds, which are rather scarce in nature, owing to the dense 
growth of many of the wild stands and the fre<iuent destruction of 
the ripening berries by birds and forest animals. The seeds when 
gathered were often allowed to dry before they were planted, or they 
became injured by too rapid fermentation of the fleshy coatings if 
stratified with a scanty amount of sand or similar inert material. 
Plantings in forest seed beds appeared to give poor residts, owing to 
various disturbing causos, even wbo-n the seeds wore in good condi- 
tion. Under cultivation, however, seeds are freely produced, owing 
to the better spacing of the plants and their security frmn birds and 
animals; and, if propei'ly handled, they should germinate with vigor 
the following spring, or earlier if sown under glass. 

The berries or seed heads should be picked as soon as they begin 
to show color, and when a sufficient quantity has been obtained it is 
probably best to knead them in a bag or run them through a fruit 
F(iueez(^r set so as not to erush the seeds, thus getting rid of the fer- 
mentable materials in the juice and pulp. The residue, consisting 
of the skins and seeds, may be mixed with ten times its bulk of sand 
or sifted woods soil and stratified in well-drained pots or boxes. 
These should be covered with fine wire netting, to exclude vermin, 
and kept in a cool, moist cellar or buried in the soil in a shady ]>lacc 
f i-ee from standing water. The soft parts soon i*ot away, leaving the 
seeds in their natui'ally moist condition, fi-esh, plump, and bright. 

Tlie seeds mny be sown in October in a well-prepared seed bed con- 
taining a large proportion of sifted woods soil worked in to a depth 
of <> inches. They may be scattered broadcast with the stratifying 
inatorial or .sifted out and dro]>ped one-half inch apart in I'ows about 
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6 inches apart. The yeods shouhl then be pi"esse<l into the moist soil 
with the flat siile or ed<^o of a board and covered with fine leaf mohl 
to tlie depth of an inch. Burhip or ohl fertilizer sacl^s make a vcrj" 
good winter covering for the beds, lveei>in«;^ in the moistnre and pro- 
tecting the seeds from being washed ont by the drip from honghs, 
or from laths if under artificial shade. A mulch of leaves or moss 
may be placed over the bnrhij) durinjj verj' frosty weather to lessen 
tlie danger of heniving. Seed l)eds shoTild be especial]}'- well ]irotacted 
against the ©ncrotwjhment of molaf? or mice by means of shvtes, boards, 
or wire netting set deep in the gronnd, and shoidd also be protectarl 
against trampling, as the 8pi"oiiting .see<ls arc readily injured by 
disturbance. 

Shonhl the (jiiantity of seeds gathered at any one time appear too 
small for jn-essing, the berries niny be ]iEirtially dried and stratified 
with a large quantity' of neiirlj' diy .soil or sand, thns avoiding the 
intense fermentation that may occnr wdicn the freah fruits arc strati- 
fied Avith only a small quantity of inert material. On no acconnt 
shonld the seeds be allowed to become entir<^ly dry, as they will then 
probably fail to germinate, even imder the best conditions. For 
stratifjdng the seeds, the hiilf-dri*»4 hoi'i'iee or seeds shonld be dis- 
posed in alternate laj'ers with sand or mold, the hij'-er of mold being 
made much the thicker. The i-eeeptacles should occasionally be 
examined to ascei'tain whether the contents ai-e likely to dry out'. 

"When goldenseal seed is sown in the open, wdiether iinder lath 
shade or in the forest see<l b<'<l, the seedlings during the first season 
rarelj' get beyond the seed-leaf stage, the true leaves appearing the 
following spring (fig. 3). If, however, the seeds are planted under 
glass at the beginning of the year and have night temperatures of 
about Hi")* F., with a proportionate rise during the day and adequate 
shade in the following summer, sulTicient jirogi-ess may be made by 
the close of the mmson to develop good-sizsM^l leeves, with rootstocks 
large anough to plant out in the buds. 

Tn the experiments of the Department of Agriculture there have 
he»n grown in a single 10-inch pot, in 10 months, as many as 50 
vigorous seedlings (fig. 4), with from one to three buds to a single 
rootstock and with roots more than a foot in length (fig. 5). These 
seedlings were grown from properly sti'atified se<'ds wdiich wei-e col- 
lected in August and sown the first week in the following ,Tanmiry 
in a comx^ost of equal parts of leaf mold and loamy garden soil. 

T^ow grespilwmses, such as are used for growing ordinary veg«table 
]>lants in inidwinter and ®arly sjiring, would afford congenial condi- 
tixms foi' goldens^l. Since greenhouses of this tj'pe may be built at 
Hinall cost, it may be questioned whaiher sngJi glass i>rotection for 
the seedlings Avonld not 1>* ti viml economy. consi<lerin<]: the saving 
in time and the gain in vigor of the jdauts. 
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Whwi collected in snmll <juaufeiti««, the fresh berries may bo broken 
iipiirt aiu\ at oucie phmtiMl in pots or st)a(t beds, or the setwls may be 
washed out mnd immwdintely phmtefl, but the rsfsults are rarely as 




i^:«r-4 ML fc lft ' il iJ i j»flff^-1ia4iilt * li^- tfe^. »econa year. 

good as when the seetls are stratified. On no account should the 
Ixjrries be planted whole, as the seedlings, if they como. up W6|ll, will 
be too <'rr)wiied for satisfactory d»\'«lopm«nt. 
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SUA OR. 

AVliL'ix well estaljlislicd in favorixble soil goldenseal will endure 
nearly full sunlight, but for satisfactory growth it reijuii-es about 
75 i)er ecnt of shatle iu suininei-, though mueli less will answer in 
spring. In other words, three- fourths of the sun's rays should be 
excluded in snmmei*, either by forest shade or by structures of cou- 
venient height covered with laths, cloth, brush, or vines sufficient 
for the purpose. In noi'thei-n sections leas shade is thought neces- 
sary than in southern localities. The sh:ide should Iwe open to th« 
north and also to the east in ordci* to permit the greatest amoxmt of 
ventilation, but -^"-hould be -covered at tb to] t-i >r ~ ■^outh and 




west sides with bnish, boards, or laths so spaced as to exclude about 
three- fo\n-ths of the sunlight. Very heavy burlap has been used with 
fair success for shading woodland plants, but thin or ordinary mus- 
lins do not intercept enough light, while they fre<pieutly appear to 
retain hewt to i\n injurious degr^'. Xn th« Xorth, where open con- 
struction is preferred, use can be made of grapevines, I-<ima beans, or 
morning-glories, which may be planted on the south and west sit^ 
and allowed to run on wire netting, thus furnishing shade during the 
bright summer months; but the grapes at least should stand at some 
di.stanoe from the arbor, in orile.r that the faadlng I'oots may not 
interfere with the g:ohlen.soal. 
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T'liero urc many methods of obtaining the neoessiiry shude, the 
mo»t common being to set posts of durable wood fn*mly in the groimd 
8 feet apart each way, rising tt) about 7 feet in height above the soil sui"- 
face. Scantlings 2 by d inches in size are nailed on top of the posts, 
running the long way of the shed. The shade is usually provided in 
sections 4 by 8 feet long, using counnon 4-foot Inths or slats nailed 
on strips 2 by 2 inches und 8 feet long. Tli# luths shoulti be spaced 

from one-fourth to one-hulf inch 
apart, according to the locality, 
whether in the North or in the 
South. These sections of the shad- 
ing striictiire arc laid on top of the 
2 by 4 inch runners iind arc so 
nailed or tied to the posts that the 
lafhs run neiirly north und south, 
I* /a MfM KiXiU thus giving the plants below the 

mae^ /i^^Sr^jf^^Vi benefit of constantly alternating 

Wtc l ^jKJxf^vV V. ^iS^it and shade. A^'h«i the sec- 

iP*?*- jflSTltTSSi r \ tioiis wvQ wired or tied instead of 

being nailed fast to the runners, 
they may be taken off and stoi'cd 
during the Avinter, thus adding 
greatly to tiieir durability and 
avoiding damage to the sheds from 
heavy snowfalls. 

For covering the seed beds a 
rather low shade is desirable, in 
order to prevent the washing out 
of the seeds by the drip from the 
laths. l*oidtry netting covered 
with brush, struw, litt«r, or bur- 
lap, made light in s^jring and 
denser as the sun gains power, 
J- answers the purpose very well. 

■j^^yL*. ^ The beds imdcr shade are made 

-— — — . abtnit 4 feet wide und preferably 

Fi.i. 5.- ''"'-s|^^;„"„J5'«t^i«f Kohicnseai. j.^j^ ^ust aud wcst, being so placed 

that feJie di'ip from the ends of th« 
laths will, to a great extent, fall in the paths. The sides of the botls 
are usually made of 12-incli bttards set at least 8 luelit^ in the ground 
to keep uut moles and held in place by small stakes. The soil should 
be fairlj' light and so well drained, naturally or artificially, that 
water can at no time remain on the t&iii*face of the beds. Should 
artificial druinugfe' svmn iiet'essary, one or more lines of small tiles 
may be placed under e«ch bed, discharging at points low unongh to 
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carry awny all surplus soil wator. The suil sliould be in ^];ood tilth 
and I'icl) enough to grow at least ordinary vaj^etnbles without the 
additiolf of 

VENTILATION. 

Forest plnntiiips secure the naturnl ventilntion •which is re<iuir<*<I 
hy the goldeiiscul jihiiit, nn<] in nil urtificial shading ])rt»visi<)ii iiiiiHt 
be made for the free cirnihitinn of air, particnhirl y in moist or 
cloudy weather, l^rotcction from direct snnlipjht ovcrhciid und on 
the south and west is all that is needed. The northern and eiistern 
aspects of all shading structnrcs shonld, ua a rule, be open, and when- 
ever possible the air movement should he nnobstnicted by near-by 
buildings or plantings other thun those fnrnishinj; the nwcessiiry 
shade. The hctight of lath honaoB m' other shading appliances, exoe^it 
ill the cti«e of seed-betl 'protSoHftn, should l)e snfiicient to allow a good 
circulation of air and also n convenient working space. Seven feet of 
clearance above the path levels i« siiilicient for the purpose. Tn ex- 
posed situations n windbreak of timber, trees, or shrubbery ti few 
feet from the sl)ading structure in the direction of the prevuiling 
windstorms may be, of great service in jireveuting damage to the 
tond«r growth without gro,*)tly reducing the ventilation reipjiremcjits. 

MUi^cnivc. 

Summer mulches of buckwheat hulls or wcll-rottcd hickory, maple, 
or hnsswood sawdust are especially f a\"ori)ble for seed beds autl 
young plants, as such uuiterials greatly conserve the soil moisture 
and prevent much weed growth. Sawdu.st from ]>iue or ouk is not 
favored. Of more importance, however, is the winter undch of 
U*aves, benn vinos, cowpca hay, or other course litter not containing 
w»»d seeds or material Httractive to mice, as it lessens luiaving and 
the undue frosting of the crowns, und as ii protftction from the dry- 
ing winter winds ii, is quite in uecordjuiqy witili tha natural wood- 
land conditions. Winter mulches are p«rticuhirly necessary for 
seed beds, 4 or 5 inches of leaves or their e<iuivulent in litter being 
aqiple for the severest climates, while less is needed in the South. 
As a rule, the material need not be placed in i>ositi(m until iictual 
froezing is inuiiinent. und should be rt^uoved iu thti sjirinjif baforwi the 
first shoots coine tbrt)ugb the soil. 

Aside from keeping the beds free from weeds and other interfer- 
ing vegetation at nil times during the growing season, goldensenl 
needs little attention. If loose mulches of fine materials, such us 
buckwheat hulls or old sawdust, are used, they niny be allowed to 
remain during the summer and will go far toward the suppression 
of weed growth. If the mulch is thin and tJie soil shows signs of 



12 



FARMERS BUI.LKTIN 013. 



crusting during dry weather, tlie earth nuiy he lightly stirred with a 
suital)le tool, but deep culture at any time is likely to do more harm 
than good by l)re«king up the mat of fibrous roots that run n^ar tho* 
burfnce. 

Goldenseal has a relatively shoil growing season, and its growtli j. 
may be seriously checked by untimely droughts. T^ibcral aj^plica- - 
tions of water at such critical timep — applying enough at once to i- 
soak the beds thoroughly — nxay nia^« the dii^rttnese batwaeu pai-tinl 
failure and a successful 6itt«#<.>u'S5 gi'owth. Orowerw c)f ^oUlcm^seiil 
may woU consider the advantages of dry-w&athtM- irrig atifui whtwe 
it apptmrs to 1>« practicable. 

FOREST-BED CULTURE. 

After passing the seedling stage, gold«fif«»ftl is well adapted to fort-.st 
culture, as the plants are not pre3'od upon by wood mice, which so 
often work serious havoc with the tul>erous roots of ginseng. The 
location selected should have good drainage, as the plants, though 
fond of moisture, do not thrive in boggy ground. Jt should be well 
shaded by tall trees rather than by undergrowth. Oak, maple, syca- 
more, and basswood afford very suitable shade; but pine, spruce, 
hemlock, and similar trees should be avoided. 

The plat should be deeply plow«d or spadsd and all tree roots 
removed to the depth of a foot or more, the future eneroaehment of 
the roots being reduced by cutting aroimd the beds yearly with a 
sharp spade. In addition to the natural coatings, a liberal dreR.sing 
of leaf mold or well-decayed litter shoidd be deeply worked into the 
soil, and it is well also to rake in bone meal and potash sulphate at 
the rate of 10 and 4 pounds, respectively, to the square rod when 
finishing off the beds. The plants shoidd be set in the same mannar 
and at the same distances apart as those under artificial shade. 

Kxcept that forest beds require more frequent supplies of plant 
food and water on account of the competition of tree roots, cultural 
traatmont is in all refiptic^ts siiajilaa* to IftUi-sbaiJ plantings. includ- 
ing the winter mulch of fall^i leftVif*! wht«t not 3iifl»@i«»itly i^u|»[>l5cd 
I)y natui'e. 

DIGGING AVD CURING. 

The roots may be dug at any time in autumn after the tops have 
died down. Tt is best to take up the beds solidly when of sufficient 
age, as ihs root l>u4s and small plants swe gen©i*a-Uy abundant ^ough 
to r(wtit if it is th(»ught desirable. 

The rootstocks and attached rootlets are washed clean of all soil 
and freed from sticks, pebbles, or other foreign matter lodged in the 
fibrous mafSQB. All buds and divisions needed for further prop»^*i- 
tion should be i-e^noved before drying. The rootst(>eks we e®n- 
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venie-ntly dried on lath sei*«ens in an airy place in mild sun or par- 
tial shade, or indoors on ii Isrge, clean, dry floor. They should be 
turned several times dftily until thoroughly dried. When dried in 

.the open they should be protected from dew at night and taken under 
cover on the approaeh of rain. In very dull weather it may be well 

a to finish the drying in a heated room with a temperature of about 

The cui'cd I'oot is best kept in ratliei* loose mas.:ies in a dry, airy 
plflce s«eure fi-om vermin until ready for market. Tf closely packed 
while at lUl moist it may be uttseked by mold, which greatly lessen.s 
its valu». Thoroughly dry root may be shipped sa-fely if tightly 
packed in bags or boxes, or in barrels well lined with paper. 

The market is found with the crude-drug dealers and manufactur- 
ing druggists in most large cities. Goldenseal root is also handled 
on commission and is reiidily purchased by fur buyers and traders 
in miscellaneous forest prodw<3ts. 

DISEASES AND PESTS. 

(loldenseal appears naturally to bo a healthy plant, and its culture 
is too r»e@Dt to have brou^it to notice tmy special diseases affecting 
it. If nmcli exposed to the drip from lath or other shading, the seed- 
lings may be wttackatl by ordinary " flamping-off," and in very humid 
weether the thick-growing tops of full-sized plants may succumb to 
mold, such as is often found in damp places on lawns. A free circu- 
lation of air and shelter from tmneeesaary drip are the beat pre- 
ventives of these troubles, although a few growers use Bordeaux 
mixture to ward off attacks. There is also *in occasional oollap&e of 
the tops, apparently due to blight. 

The growing plants are subject to cheek bv drought, the tops 
dying down long before the normal close of the growing season, but 
without grdMitly aftWtin^ feli# undstt'ground poi-tions. Slugs and 
earthwoi'ms disturb the SM^dliugs, the slugs eidtinfi: the crowns down 
to the roofeitocks. Moles also mwy cause lose by uphpsving th© beds. 
Irrigation is the rational cure for drought, and cautious spplications 
of lime will reduce the annoyance from worms and sUigs, but the 
best means of coutroUiug the latter is to pick them off by hand at 
night with the aid of a lantern. The moles may be ti'apped, or, bet- 
ter, may be kept out entirely by bordering the beds with slatee, 
boards, or fine wire netting set 8 inches or more in the ground. 

T\i<* roots of goldenseal are little subject to root-gall and the plant 
can ther*fore be us@d as a succe^ion ci-op for ginseng beds which 
have Iw«ome iufe«ted with the gall. While goldenst*ftK**t present is 
t^miiarittivaJy fi'tije from di.«*eaMes imd sei'ious iioats, it is to be expected 
that the future will bring forth new cultural difficulties of different 
kinds. 
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TIME TO l*RODUCE A CROP. 

ITndei- favov^ble (.Mtltiiral coiitSitifms golcleiiii^i .jl-*i»L*U<J4i its best 
d©vclo])nieiit for market in about five years ft'om the geriniiintion of 
tlie seeds, or a year or two less when grown from root bnds or by 
division of the rootstoek. After the fourth year decay of the center 
or of the ohler parts of the rootatock may set in, thns offsetting the 
nntnrnl incruast; in sixe and weight. This do^ay of the old r<iot- 
stofks has its compensation where increase of plants is desired, but 
from the market standpoint it is objectitmahle. 

Goldenseal is valued solely foi* its remedial properties, and age 
depreciatoH rathw th«n tsiihnnc^H the trjKlc valuft of th» root after 
rensonable tfiaturity has rtftttclud. 

YIELD AND COST. 

fioldenseal cultinv is too new and has thus far Inisc*! (Kindu^^d too 
exclusively foi- the increase cf stock plants rather tlisn directly for 
the drug product to have afforded much infoi*mntion regarding yield. 
Kxperiiiionts conducted by the CMlice of Driig-Plant Investigations 
at the farm of the Department of Agricidtnre near Arlington, Va., 
tm small plats under lath shade have given yields at the rato of about 
5,000 poimds of green root to tho acre, representing nearly 1,500 
poimds of dried root. The conditions at this plsc*, however, are 
far from idsfll for f oroBt-lo*ing platits. Slicc^esful gi-owers' of 
goldensewl have outputs of dry root nt the rate of 2j{X)0 jMmnds per 
acre at five yenrs ft-om s^ftd- Possibly stieJi jdeit'l* ma3' not be greatly 
exceeded in large plantings, hut w®ll-0qnipped small |gro\^aj*s who 
can ^ive their crops special attention may make much better show- 

Tin* cost of goldenseal cultni'e is necessarily greatly controlled by 
special conditions, the chief of which arc the local costs of labor, 
hnnber, and fertilizing materials. The outlay for starting a planta- 
tion is about $1,500 an acre, exclusive of the value of the land. This 
includes the aver*gc eost for propagating mat&i*iiil, but makes no 
provision for irrigation or watering during dry we»ther. 

Th«! pr®^>arat^on of the forest b®ds nsUHlly I'epresents an outlay 
a-pproaching $200 per acre, with such additional expenses as mny 
be necessHry for protection, fertilization, and irrigation, as th» live 
tree roots are greedy absorbers of plant food and water and always 
appropriate a considerable share of the fertilizers applied. 

Small home and experimental ]ilanting.s usually may be initiated 
with very little expenditure of mtmey, but cultivation on a large 
scale requires a consid«i'able outlay. 
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CONCLUSIONS. 

As n native drug plnnt of iidmittcd coiiimcrciul value and onR 
«liich is rapidly becoming scarce in its natural locations through 
cltwrly recognized economic aaiiKCs that are not likely to c»Hse, 
goldenseal appears to l>o well worth cnltivating whenevtr inarket 
j)rices indicate ressonnble i-etiirns. 

Ksgarded as a minor luonoy i-roji, goldenseal is well adajjtod for 
small growers who can meet the special reipiirements of the plant, 
though it makes its chief api)eal, perhaps, to ginseng growei-s. who 
are already equipped for the culture of exacting woodland plants, 
hut who, because of the pests and diseases which attack ginseng, 
may find in goldenseal an admirable side or succession crop. 

Assuming a possible yield of 1 ton of dry root to the acre and an 
average of four years for the root to mature from saed or root propa- 
gation, nrtt more than 500 acres would be needed to produce the 100 
tons, more or less, of dried root which is the estimated annual con- 
snniptiou. This makes no provision for competition with the wild 
supply of root, which, though believed to be rapidly decreasing, is 
still an imi>ortant factor, ()vei*i)roduction would (piickly be fol- 
lowed by falling prices, and prospective planters should bear in mind 
the commercial limitations of a cro]) of this character. 

I'rospective goldenseal growers should study the methods adopted 
by those avIio have been successful with ginseng and plan their 
*(Xni[>m«its accordingly, as goldenseal requires essentially the same 
conditions as ginseng but may be regariled gsnerally as a less dillicult 
crop to grow. 
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